Allergen-induced biphasic bronchoconstriction in rats.
The development of an allergic bronchoconstriction model in rats is described. In actively sensitized Donryu strain rats, there was a remarkable biphasic increase in airway resistance within 10 min after antigen challenge on day 9 to day 21. The increase in airway resistance, correlated with the IgE titer and the dose of antigen, was inhibited by disodium cromoglycate (DSCG) or by aminophylline. This bronchoconstriction was remarkably blocked by methysergide (25 and 100 micrograms/kg) while pyrilamine inhibited it partially at the same dose. Serotonin (greater than 30 micrograms/kg) but not histamine (less than 1,000 micrograms/kg) induced a bronchoconstriction. FPL-55712 (1,10 mg/kg) inhibited it significantly. The content of thromboxane B2 (TxB2) in plasma increased during the bronchoconstriction while the content of peptide-leukotrienes (p-LTs) in plasma did not increase significantly. OKY-046 inhibited not only allergic bronchoconstriction but also the increase in TxB2 levels in plasma. The late phase of the bronchoconstriction was more susceptible to OKY-046. In conclusion, this model seems to be useful for the screening of antiasthma drugs because of a relationship with the dose of antigen, IgE titer and the susceptibility to an antiallergic drug or a bronchodilator. It is demonstrated that the major part of this allergic bronchoconstriction depends on serotonin, and it is also suggested that thromboxane A2 may play an important role in the late phase of the bronchoconstriction.